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Design, Manufacture and Performance Characteristics under Each Mode
of High—-Speed Motor/Generator for Electro-Mechanical Battery System

2 I R B I I T T A AR S S
(S. M. Jang - J. H. Seo - S. S. Jeong + S. K. Choi - S. Y. Ham)

Abstract - This paper treated the design, manufacture and the performance characteristics under each mode of high
speed motor/generator for an electro-mechanical batterv(EMB). This machine is emploved as an integral part of a
flywheel energy storage system(FESS), ie., a modular flywheel system to be used as a device for storing electrical or
mechanical energy. In this machine, the magnetic field system is constructed by using special magnet array, dipole
Halbach array with 16 permanent magnet segments and the armature is composed of a plastic bobbin and multi-phase
windings with Litz wire. The magnet array produces a highly uniform dipole field without back iron. The
motor/generator is 3-phase machine in which the dipole Halbach array surrounding the winding is rotating. Since there
are no iron laminations, this field system offers some unique advantages for the simplicity of the design and the
theoretical prediction of characteristics of a high speed electric machine. This paper describes the results obtained when
EMB system was tested in the laboratory.

Key Words : High speed, EMB, FESS, Halbach array
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Fig. 6 Photograph of manufactured armature and rotor
(a) Armature with Litz wire and a plastic bobbin

(b) Outer rotor surrounded by composite wheel
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Table 3 Generating Efficiency vs. Output Power
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